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Super twist liquid crystal indicator - based on phenethyl cyclohexane, having outstanding 
properties, good threshold voltage, angle dependence of contrast, etc. 
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Abstract: 

DE 4032579 A 

Supertwist LCD has plane parallel substate plates forming a cell with the edge. The cell contains a 
nematic liquid crystal (LC) mixt. with positive dielectric anisotropy and has electrode films with 
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overlying orientation films on the inside of the substrate plates. The pitch angle between the long axis of 
the mols. at the surface of the substrate plates is ca. 1-30 deg. and the twist angle from one orientation 
film to the other is 100-600 deg. 

The LC mixt. used consists of specified components. It is based on component (A) and contains 0-40 
(wt)% LC component (B) of cpd(s). with a dielectric anisotropy of -1.5 to +1.5, 0-20% LC component 
(C) of cpd(s). with a dielectric anistropy of under -1.5 and an optically active component (D) in the amt. 
giving a ratio between the film thickness (distance between substrate plates) and natural pitch of the 
chiral nematic LC mixt. of ca. 0.2-1.3. The mixt. has a nematic phase region of at least 60 deg.C, a 
viscosity of max. 35 mPa.s and dielectric anisotropy of at least +1 at 20 deg.C. (B) contains poly-ring 
cpd(s). (I); and (A) contains phenyl- or phenethyl-cyclohexane cpd(s). (Ha-b), tolane cpd(s), (Ilc-e) and 
other poly-ring cpd(s). (Ilf-k). 

USE/ AD VANTAGE - The LCDs have very short switching times and good contrast and dependence on 
angle. The LC mixts. have high stability and favourable values for the electrical resistance and 
dependence of threshold voltage on frequency. The operating temp, range is large. They can be operated 
with high multiplexing rates and are suitable for matrix displays. 

Dwg.0/0 

EP 481293 B 

Super-twist liquid crystal displays are new and have 2 plane-parallel carrier plates which form a cell 
with an edge. The cell contains a nematic LC mixt. with positive dielectric anisotropy and has electrode 
layers with overlying orientation layers on the inner sides of the carrier plates. The angle between the 
long axis of the molecule on the surface of the carrier plate and the carrier plate is approximately 1-30 
deg. and the twisting angle in the cell from orientation layer to orientation layer of between 100 and 600 
deg. The LC mixt. contains (a) one or more components (A) comprising cpds. of formula Ha or lib, one 
or more cpds. of formula lie to lie, and one or more of cpds. of formula Ilf-IIk where R is 1-9C n-alkyl, 
n-alkoxy, LI and L2 are H or F, X is F, CI, -CF3, -CHF2, -OCF3, -OCHF2, -OCF2CF2H or -OC2F5. 
The mixt. also contains (b) 0-40 wt% of an LC component (B) comprising one or more cpds. having a 
dielectric anisotropy of -1.5 to +1 .5 of formula (I) where Rl and R2 are independently 1-9C n-alkyl, n- 
alkoxy, n-oxaalkyl, omega- fluoroalkyl or 1-9C n-alkenyl. The rings A1-A3 are independently 1,4- 
phenylene, 2- or 3-fluoro-l,4-phenylene trans- 1,4-cyclohexylene or 1,4-cyclohexenylene. Zl and Z2 are 
independently -CH2-CH2-, -CC- or a single bond and m = 0, 1 or 2. The mixt. also contains 0-20 wt% 
of LC component C consisting of one or more cpds. with dielectric constants of less than -1.5 and an 
optically active component D in an amt. to give a ratio between the layer thickness (plane-parallel plate 
sepn. distance) and the natural pitch height of the chiral nematic LC mixt. of about 0.2-1.7 esp. 0.2-1.3. 
The LC mixt. has a nematic phase region of at least 60 deg.C a viscosity of no more than 35 mPa.s and a 
dielectric anisotropy of at least +1. The dielectric anisotropy of the cpds. and the parameters of the 
nematic LC mixt. are related to a temp, of 20 deg.C. 

ADVANTAGE - The super-twist LC displays using the LC compsn. have very short switch times and 
good steepness and angle dependencies. 

EP-481293 Supertwist LCD has plane parallel substate plates forming a cell with the edge. The cell 
contains a nematic liquid crystal (LC) mixt. with positive dielectric anisotropy and has electrode films 
with overlying orientation films on the inside of the substrat Olkte^IThe pitch angle between the long 
axis of the mols. at the surface of the substrate plates is ca. 1-30 deg. and the twist angle from one 
orientation film to the other is 100-600 deg. 
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The LC mixt. used consists of specified components. It is based on component (A) and contains 0-40 
(wt)% LC component (B) of cpd(s). with a dielectric anisotropy of -1 .5 to +1 .5, 0-20% LC component 
(C) of cpd(s). with a dielectric anistropy of under -1 .5 and an optically active component (D) in the amt. 
giving a ratio between the film thickness (distance between substrate plates) and natural pitch of the 
chiral nematic LC mixt. of ca. 0.2- 1 .3. The mixt. has a nematic phase region of at least 60 deg.C, a 
viscosity of max, 35 mPa.s and dielectric anisotropy of at least +1 at 20 deg.C. (B) contains poly-ring 
cpd(s). (I); and (A) contains phenyl- or phenethyl-cyclohexane cpd(s). (Ila-b), tolane cpd(s), (Ilc-e) and 
other poly-ring cpd(s). (llf-k). 

USE/ AD VANTAGE - The LCDs have very short switching times and good contrast and dependence on 
angle. The LC mixts. have high stability and favourable values for the electrical resistance and 
dependence of threshold voltage on frequency. The operating temp, range is large. They can be operated 
with high multiplexing rates and are suitable for matrix displays 

US 5374374 A 

Supertwist liq. crystal display comprises (a) 2 plane-parallel outer plates which form a cell using a 
frame; (b) a nematic liq. crystal mixt. of positive dielectric anisotropy in the cell; and (c) electrode layers 
with superposed alignment layers on the insides of (a). 

The pitch angle between the longitudinal axes of the molecules at the surface of the outer plates and the 
outer plates is 1-30 deg. Twist angle of the liq, crystal mixt. in the cell from alignment layer to 
alignment layer is 100-600 deg. 

USE/ AD VANTAGE - Has very short response times and good steepnesses and angle dependencies. 
(Dwg.0/0) 
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[0 0 3 1] RK VcH a CH 2 -/ \-R2 

Mb3 2] N ' ^ ' 

[cn&OSCKSS^T R 1 fc* CHs-(CHt) -0- -CHs-(CH 
2) trans-H-(CHi) -CH=CH- (CHz CH2 ) -CH*0- XH tr 
ans-H-(Cfc) -CH=CH- (CH2 CH2 ) - fc*foU R 2 
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ttel, 2, 3Xtt4T*5) ©ft-&4*rC&*. 
[0 0 3 2] JElc»J*Jff*LVifl:^WiTEa«SC, T 

[0 0 3 3] 
[ft 3 3] 

r*-^ y-coo- 

mv r> r 2 \t±\z%.&isrztmcv&z>) ©ft 

[0 0 3 4] ±»<0ftfieJH5t©5-£©5£ Bill <0ft-&* 
m 10 35%T^^ 0 j£ BIV CD^tC^^UVift 

[0 0 3 5] 
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[0 0 3 9] »IC»*b^Aflc«<0 1^Jc:*$^T-tn6 

S^WlisK BiiiRtf Biv <o{b^-4b&RI«rtc*tr^ 
[0 0 4 0] a bi Rtf/xis Bin ©ft^ttatsft-r 
sic its.\i^im<DmMm^m^^ n- 

3}&^L/7ffl<D«*JB^&«-rs (trans)-n- 

Z 2 fc#*lXtt#tt^T»S. BI &mz 

10 ff*LVi. 

[0 0 4 1] *5BM(c«'5MJc»*L^ffl^:iB^*«5S; 
BIV KfcHT 
[0 0 4 2] 
Mb 3 6] 



[ft 3 4] 

CfflbCCDitfcfc^T R 1 CHa-CCk) -0- Xte tra 
ns-H-CCfe) -CH=CH-(CH2CH2) -CHzO- f It R 

2 \$ Cfk-CCJfc) ddTntel, 2, 3 Xte 

[0 0 3 6] ^n^O^ftX^ BIV <D{k&%}<DM 
•Si 10 fc^L 35 %T&3o 

[0037] -tn<&o«-&*tt«F*u<ttS: m ©ft 

[0 0 3 8] 

[ft3 5] 50 



a* 

[0 0 4 3] 
[ft 3 7] 



•0-*« O 

^St^TT^ ii- 7;V*;p-C**J:"5ft:lo«Ji©ft'&« 
[0 0 4 4] ^m<0»-&(Ct>»Bl <D±W«-tt*e^: 

^. 

[0 0 4 5] PB2 ©ftft-fr«<©W#tt»*U<tttt5 
45 &a>Tfc#*U<tt5fe^L 20 
£>• BIV &V>L B1VII ICOl^T©^ (ffSUr** 



BV 

BVI t B1VII 

: »5fctAb 25 % 
PB2 ©#£UVift^«^TK©fc©r»* : 
[0 046] 



5&t^L 30 **L<tt*5j5fc^U 15 % 



W*L<f4» 10 fc^U 20 % 
[ft 3 8] 
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Ri- <^^KM 2 CH 2 ~<^ 



Bviri 



Bvim 



r 1 \mitv<\*ite.^i,7®0mmm?$:ft?z> n- 

7;^MU 3 & ^ V 7 m<Dfcmm=¥*^-?Z> (trans) 

-n- 7)]s5-=DV~C$>Vs v }*fftzi,<\zmm& t vto 

[0 0 4 7] *«§8fc«'5iB^*tt»*U<tt BV3, BV 
II RtfBYIU J:0ft:SWd^a«ns loJKioft; 
-&ft£»5!fc^L 35 %cO-^ff-SiJ-&T^tfo 

[0 0 4 8] »tC»*L^*#«C0 1^fc*^T*5gW 
K« 5 BV3, BVIl, BVIURtf BV2 (R = A) 

[0 0 4 9] 
[ft 3 9] 



[0 0 5 0] 

Hb4 0] 
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40 



rI -<E>-K o "> i -<^ 



R 1- < 0 




50 



«*«^£*T*ii-:7;P*;k Xtt3tt^L7«CD«* 
BPF-**?"* (trans)-n- 7Jl^rn;i/T& x ttlX 
**2£, x q teF , CI , CF 3 , -0CP 3 Xte -OCHF2 

-tLT y itH xt* f . *-n*>**a 

[0 0 5 1] PB3 *^jltftieft^»<3DW&tt»SU 
<tttt5fcHL30 ^TfeffSK^ 10 
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b 20 r 1 tt»*b<«-en-« ? ni^viL9 

mnm.mmi'frnT* n- TJi^xra: n- 7;m*v 

CO 0 5 2] TiBcoS 
CO 0 5 3] 
Wfc4 l] 



tt»*U<tt 1,4- 7xri/>T$>§, 
CO 0 5 4] *«W^ffi'5S'&*tt*Bl , B2 &tfB 

B2&t//XteB3 }&^31«n5ia&±OYfc;-&*i;«r- 

[0 0 5 5] SJC»:*5»*L^t><Ott«7efiT«Sa 
CO 0 5 6] 
Hfc4 2] 



RW H 



NCS 



CN 

O 



54 



J0 



20 



^•c*5-f y ^t->7*- nutria. «rK«p*L^ 
-i. 5<t o t>fiii«*Ji*ttfii&«-rs i a&±cMb 

ttftd*tt«*.tfF-f!y»flFaiBJB 3231707 

-f ^/«fl^H3S 3407013^»Z*5V^T«Kt»* ^ 

CO 0 5 7] 

Hfc4 3] 



Sr^r"r*^^D^\*^>««#Xtt 2,3- yy7 7 h K 

CO 0 5 8} U*iUfc**&#*b<te*]fiB* 2,3- 5? 

y»tKSH*3807801 P1£S 3807861 l^ffc 380 4tf 
7863^, ^313807864 *fXtefM!f§ 3807908 ^HtfcMfc 



< PCT/DE 88/00133 #tl^5 21 ©H|jfiK*£*tJ h 7 : 

[0 0 5 9] 
[ft4 4] 

F F 
Ri-/o VcsC-/o\-OR2 



c{HUiin^co^ii*5^T R' &a r 2 n^n^ns^ 

*-rSn-7J^njWT*0* ^IT Z° te-CEbCH:- 

fg 38 07 871 ^tr^^TIB^ 
[0 0 6 0] 
[flS4 5] 



ri - 0-0- 



F 

OR2 



o 7 a: - ;v tr u ^ v >mrc & § . 
[oo6i] 4*k«p* l ^jwmj© i ^tc^^r^ne 

*fifi&»tt»5fe^l3 5%, +T?t>»*L<ttttl 
0&V>L2 0 F^>fl:£W£^tf. Ctlllct 

oT»^)W$ (^5-6^m) tc:fcV>Tfe»j£-a:&;i 

[0 0 6 2] 
[flS4 6] 

-C33-Q 



{& L Htl £ OiStC&^TR' Jiff* b < W 1 fc^ L 7 \ 

CO 0 6 3] 
Cfc4 7] 



ft-tn-ens^-r^, ^cossx « f, ci xt* ocf s 

&*bU ^LTR* tt-e*l-etllttViL7«©«*JK 
^Sr^TT^n-7;^;PX^n-7JH3^>', 

n^n 3 & v> u 7 aowsKBFPfc*-*"* n - 7;v^-;v 

Xttn-7W-D^r">satot. 50 



CO 0 6 4] T«Btt#«WOJEfc«rJC»*L^A*«Tr 
OjK»A**SC Ila. lib , lie , Ilg Rtf Hi 
IC*5^T X At F T**fls£-«M&tf5t Hd, lie , II 
f , Ilg BCtt Hi fc*5V*T X tfl -CPs , -OCFs XI* 
-0CHF 2 -ebTja»A©*<0>'7 
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35 36 
/fc£»©M*j&*OfcV>L 50 mm%, #£b<teO& * [0 0 6 5] 
t^b 25 11%, mz 20 &V>b45 O [It4 8] 

#*L^>7/fb*tttti£ CI fc^L C4 * 



R -0"<I> CM 

R-^ ^-CH 2 CH 2 -^Q^-CW 



^ L» 



CI 



C2 



R-^^^yCHjCHj-^O^-CN C3 

OjsK»A)&«Tia Hal IIa3* I [0 0 6 6] 

Icl &V>b IIc4 , Ildl &V>b lId3XtX Ilfl fe^ Hb4 9] 

b IIf4 ^ 

R-^iT^-^cT^-CFj Ha3 



I Icl 



r-^^h^c-^jcT^-ocev n C 2 

R-^O^-CaC-^O^-CFj Ilc'3 



[00 67] Mfc;50] 
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IIf3 



Ilf 4 



0 1^H±Oft&ft^*> ^IBCin&OSC^ViT Oj&#A7^i£fc*5Tf2 llgl IIg3 

R tt 1 L 9 ao^adH^ftfl-f* n- 7Jl^;k 40 [0 0 6 8] 
n-7;io*vXM: n- 7;Wr:z;PT*5. Mb 5 1] 
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39 40 



L 1 
F 
L2 



Ilgl 



IIg2 



\ / 41 IIg3 



(ein^CD^ir^ViT R fi C H2 i S*t>-r^ ffl [0 0 7 0] 

bntelft^L 10 £0 1 O^JzOft:^^ [ffc5 3] 

tf. 

OJ«#Aa*a; I la fcV>l> Ilk CD^felC^J^TTtH 
[0 0 6 9] |i 1,4- 7x-l/>X« "Txfi 3- 7)U*a-i,4- y 

OX ^ CI. CF 3 , -OCFs , OCHF* X\* CHF 2 

a? a. 

OJ*#Bj&«SC II 18 
«&L21©SCfc*5HT R fcmifc^L9«©«*BC^ [0 0 7 1] 

n- 7)\>*)V* n-7 )Vn*SsJL\t d- TJL^— Wb5 4] 
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R-< o W o Vr2 




R^-^lT^^H 2 CH 2 -^ry>1 
R1 '(^} C< '{^)" R ' 



II 



13 
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15 
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17 
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mLrzMft&ft-rz) os^sianfci^i©^ [0072] 

«*«tJ. [ft 5 5] 
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43 44 



-R2 
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in 
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113 



-R* 114 



R1 ~( H V( H y( 0 Vrz 115 



RK H >-CH 2 CH 2 -( H W 0 V-R* X 16 



Ri-^H^CH 2 CH 2 -^H^ 118 



[0 0 7 3] Mfc5 6] 
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Ri-< H ye H W \_r* 120 



R'-^-T^H^ 
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X23 



«L&«*ft#U ^LT:S 19 fcUL 118 CO 1,4- OJ*#B#2tfni«jf;:, SC 125 129 

7i- u^stt-en-enav^cafiic^fc^oT^y [0074] 



Ri- ^H^CH 2 CH 3 -<^0^)- ^^^hT^-R2 12 6 
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Ri-/TV^TVcH 2 CH 2 -^0^ H \K2 128 




' 129 



-eUT^ 125 fe^U 129 <D$><D CM#B#?£ 130 Rtf 131 
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C r H 2 ,M-^H^^H^CHa-r 



«BUein6©SCI*45ViT C Ha > «7«*T<D&# III RtflV 

K^&^rsiaattoyj^waT**) [00 7 6] 

tifc 1 ^K±«Mb-&»£&tr. Wk 5 9 ] 
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is LitMm&m-rz) <omfr eatftut i ^K±oft-& [0077] 

W&S-O. [ft 6 0] 



m 

IV 



N 

R 1 -/ 0 V< o Vr^ vi 




^ Ifctlft&ttS) Sllitlfc 1 ^JEA-LOft^ [0 0 7 8] 

^^O, ^ Mb 6 1] 

F F 



VII 



Rl— (-^H^— ) i"fi/" R3 



F % — c F VIII 



) — ( IX 



Rl-^fTy <CH 2 CH 2 ) s"<^0^>- R2 
Ri ~^J^~CH 2 CH 2 - (CH 2 CH 2 ) '-(j^* 2 X 

MaLcm&©a;ic*^T r 1 r 2 ttwsaitoe ^ o^b^xh xiv 

j*Lfc«*£*U ^LTsttOXUlTW) [0 0 7 9] 

ss«n& 1 ^a±<wkft«stc. [ft 6 2 ] 
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[flS6 4] 
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U n tel^£ 15 £TCD&»:T&9, 
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- Ild5, Hal - IIa3 R« II fl - 1 1 f 3 Ofls^WttH 

x*f s^^Wriujt 3&tf/xttx< y5=-*7 

[0 0 8 4] ^■O^COtX^^rtJBRiCfeV^TA^T^'g) 

[0 0 8 5] *$ZW\Z'<£?$LCD\Z&^xm^*>tLZ> 

[0 0 8 6] *«iatrtt3«BjB^tt»Hitt«£E V 
5. fely*»8d • An^^ntl^t^fiif^ 
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[0 0 8 7] *«M(C«'5»»7 ; -/X^U-jf*<D, 

£0 *coM^6«3&«)*S^a# 160° fc^b 3 
60° <DAmxy<1A bt£tlX\t*Z>J:5\z2m!&m<D&£ 
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[0 0 8 8] Lj6>bfc#£. ^xwtcflea^-f X^l^- - 
[0 0 8 9] *58W^ttVi«ffi-T3»Ci:<0-C€rS*a« 

ire**, -en sijewc^aTXittK 
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^. 
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T Sil53>h^X KOI 0%trjS"T^*T(DX-r 

^^U-y ^XJk= 1 : 1 0 0. /H7X= 1 : 1 K S 
<EmJE= 18.5 aS;Uh) a±&tXJSJlT<0Ea^*5t^T© 
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CPTP-30CFa 5. 0 % 

CPTP-SOCFj 5. 0 % 

V.o 0 20 = 2.39 tf)lh 

PCH-3 20 

PCH-5 8 

PCH-5F 12 

PCH-301 4 

PTP-20F 6 

PTP-40F 5 

CCP-2OCF3 4 

CCP-30CF3 4, 

CCP-50CF3 4 

ECCP-30CF3 5, 

ECCP-50CF3 5, 

CPTP-301 5. 

CPTP-302 5, 

CPTP-303 5. 

PTP-102 4, 

V10 0 20 = 2.13 tffrb 

PCH-53 : trans-l-p-yah^U^x— JU-4-^> 

1-32 :l-(trans-4- lfu\±)Vi/2 

;W-2-(4* -x?mu-2' -7 ai— ;p-4- -f;w x 

1-35 :l-(trans-4- :/n fcf;i^# n-\*5/ 

;W -2- (4' - ^ >^;p-2' of7i ~)i-4- < 
x^> 

BCH-32 : 4-X3MW4' -(trans-4- hf;l^>^ 

BCH-52 :4-X^;i/-4'- (trans-4- ^>3Mlo/£ 

D^yJl/)-k'7i^ 

CCH-303 : trans, trans-4- ^cu^rS/^ 1 -:/n £ 

CCH-501 : trans, trans-4-;* -^>^)l 

CH-35 : trans-4-^>^;P5/#n'v*5/;Ptran 

s, trans-4-:/ n \L)\r*s9 n^^->;v->^ D'v*-^;*? 

CH-43 : trans-4- f ;i/f>^7 n^\^ ->;i/t ran 

s, trans-4-^^l/v^ n^\+ is ft 5* 9 u^\^^->fjjV^ 

CH-45 : trans-4-^>^;i/f>^7 D^\^->;i/tran 

s, trans-4-^5 1 ;i/v'^ □ a>*5/;U5/^ a 'vfrlJ- 

PCH-302 : trans-l-p-X h^y7x^JH- :/n 



50 



Wl (wffiSr^SLCDO!)l^JiTE 

* 

.0 % c,p. 82*C 

.0 % An 0.1506 
.0 % vise. (20 TC) 16 mar's - 1 
.0 % 
.0 % 
.0 % 
.0 % 
,0 % 
.0 % 
.0 % 
.0 % 
0 % 
0 % 
0 % 
0 % 

PCH-303 : trans-l-p-yn^^->^7^n;i^4- ~f 

PCH-30 : trans-l-p-^h^v-^xx;l-4- rfu 

CCfl-502 : trans, trans-4-X -^>^)V 

ECCP-32 : l-[trans-4-(trans-4-yatr;Pv^D 

ECCP-31 : l-[trans-4-(traas-4-^Dt:;Ui>^D 

^isM v^n^v;W]-2-(p- /^7xzjW x 

ECCP-35 : l-[trans-4-( trans-4- ~fu \Z)Vis9 U 

s\3ris)V) ->^D^\^->;V]-2-(p- ^>^l/7xZ;W 

x*> 

PCH-501 : trans-l-p-^ h + '>7xZJH- ^> 

PCH-502 : trans-l-p-X h^y7xZJH- 

CP-33 : p-^a hf;i/^xx;i/trans, trans-4-:/ 

CP-35 : p-^>^;i/7Xx;Krans, trans-4-:/ 

CP-43 : p-T^D fcf^xxJMrans, trans-4-:/ 

CP-45 : p-^>^;U^Xx;Hrans, trans-4-:/ 

PTP-40F : 4-7h*>>-4'-7)]/*U b?> 

50 PTP-50F :4-^>h^rv-4'-^;^D bv> 
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PTP-20F : 4-x.\>*is-4 -y fritu by> 

PCH-301 : trans-l-p-X h^y7x-JH- ~7u 

CCH-301 : trans, trans-4-* v-4' M)V 

CBC-33F :4,4'- tfX (t rans-4- ^D^^D 

-\^>;i/) -2- 7 ^ Plf7x " 

CBC-55F :4,4'- fcfX (trans-4- ^>^;V;/^ D 

-2- 7 )VJ> p tf ^ x x 

CBC-53F : 4-(trans-4- ^>^y^D^y i0 

;U)-4 f -(trans-4- ;/n w\*isM-2-7)V3ru 

CBC-33 :4,4'- tfX (trans-4- ^Ot^S^D 

^S^W \fy^^)V 

CBC-55 :4.4'- tfX (trans-4- ^>^;W^^D 

'S+S'JW tf^xXJl, 

CBC-53 :4-(trans-4- "O^Jl^^ oa^s, 

;i/)-4 f -(trans-4-^n fcf;^>^ da+'WW fcf? xx;i^ 
ECCP-33 : l-[traDs-4-(trans-4-7 r Dh:;|/^^n 

s\*z/M y^DA^yjW-2-(p- T'Obr^^x-jU) 20 
X^> 

CCH-51F : trans, trans-4-:7;M~n^;U-4'-^ 

CCH-31F : trans, trans-4-7J^D^^;U-4'-y 

PTP-102 : 4-^ ^;W4' -Xh^>h7> 

PTP-201 : 4- * h * -X5M, h 7 > 

CPTP-301 :4-(traos-4- fcf^i? DA**, 
;W-4'- ;* K^->h^> 

CPTP-302 :4-(trans-4- ^D^y^DA^y 30 

CPTP-303 :4-(trans-4- yotl^DMy 

PCH-5F : trans-l-p-^;*- a 7 xx;i^-4-^> 

PCH-6F : t rans-l-p-^Jl^ P 7xXjH~ A^ 1 

PCH-7F : trans-l-p-^;U^D7xx;U-4- *\zf 

EPCH-2OCF3 :l-(trans-4- X3\H^5/£ a<\*zsM- 40 
2-(p- MJ7MD^ h^v^xXJU) X^> 
EPCH-30CF3 :l-(trans-4- ^n^y^DA^y 
;!/)-2-(p- h'J7Wo^h^y7x^) X^> 
EPCH-50CF3 : l-(trans-4- Ayf^y^DA^y 
Jl/)-2-(p- hU7MD^h^y7x-;W X^> 
EPCH-70CFs :l-(traDs-4- ^7"^v^D^\^"> 
;U)-2- (p- N'J7Wn^h^-/7xXJV) x^> 
PCH-30CF3 : trans-l-p- h U r7;l^n;* h^S^x 
— JW4- y r D^y^DA^> 

PCH-50CF3 : trans-l-p- h U 7)V*U* b^v^x 5(7 
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ECCP-30CF3 : l-[trans-4-(trans-4-7 r Dbf;U>'^D 
y7xx;i/) x^> 

ECCP-5OCF3 : l-[trans-4-(trans-4-^>^;Ui/^n 
^v-^) ->^n^\^v > ip]-2-(p- hU7;i/tP^h + 
y7x-Jl/) x^> 

CCP-2OCF3 : p-[trans-4-(trans-4-X^;i/->^a^\ 

> 

CCP-3OCF3 : p-[trans-4-(trans-4-:/Dtf,iI^>^n 
^^->;i/) y^nA^yJH hU7WP^ h^->^> 

CCP-40CF3 : p-[trans-4-(traDs-4-^^'>^ w\ 

> 

CCP-50CF3 : p-[trans-4-(trans-4-^>^ 1 ;l/v>7n 
'v^S^W ~>^7 p^\^>;i/] hU7MD/h4 1 y^> 
if> 

BCH-30CF3 : 4- h U y)V*U* b*->-4' -(trans-4 

- ^Dfcf^v'^D^^W-tf^xX.lU 
ECCP-3F.F : 1- [trans-4- (trans-4-^D hf)V5/9 n 
a^>;P) ->^7 n^yJH-2-(3 ( 4- y7Jl^t0 7iZ 
JW x^> 

ECCP-5F. F : l-[trans-4-(trans-4-^>^^^ n 
^Jri/M is 9 D^\4 1 ^;H-2-(2 > 3- y7MD7i- 
;W X^> 

CCP-3F.F : 4-[trans-4-(trans-4-^Pe;Uv^D 

^->M ->^n^v;u]-i,2-v^;u^-n^>if> 
CCP-5F.F : 4-[trans-4-<trans-4-^>^;i/>'^D 

D-302FF : 2,3-y7WD-4- X h^>7xx;l/ 

trans-4- :/a WVispu^i/foftfrtf^isV-- h 
D-502FF :2 t Z-¥y))/*U-4- X h^y7x-Jl/ 

trans-4-^>^;U>'^n^\^v;l/7^;i/^'>ly— h 
CCP-3F : 4-[trans-4-(trans-4-7 r Dtf;i^v^7D 

ECCP-3F : l-[trans-4-(trans-4-ynhf;V>-^D 
y^PA+yJH-2-(p- 7MD7x-W 

X*> 

ECCP-5F : l-[trans-4-( trans-4- 7u\Z.)V*/$u 
X^> 

CP-3F :p-7MD7ir;P trans-4-(trans- 

CP-5F :p-7J^D7i-Jl/ trans-4-(trans- 

PYP-5F : 2-p-7J^D7xZJW5- ^>^Ptf 
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PYP-6F : 2-p-7MP7x-JH- ^s^i^JWtT 

PYP-7F : 2-p-7MD7x-Jl,-5- 'S^JI/fcf 

PYP-30CF3 : 2-p-f'j7MP^ h**>7i^H 

PYP-50CFs : 2-p- h U ^;l/^n^ h^v7x^k5 

- ^>-^;i/tf u ^> 

PYP-70CF3 :2-p-hU7JWD^h*>'7x x;i^5 

PCH-3 : p-trans-4-^D fc^x^ p^^;^ 

PCH-4 : p-trans-4-:/^;l^>^ D^^~>;^^> 

Vxmj;^ 

PCH-5 : p-trans-4-^>^;l/v-^D^\4 1 '>;^ 

ECCP-3 : l-[trans-4-(trans-4-:/o \±)Vi/>7 n 

ECCP-3CF3 : l-[trans-4-(trans-4-ya \Z.)Vz/9 n 
7xZJP) X^> 

ECCP-SCFs : l-[traDs-4-(trans-4-^>^U>-^ D 

s\*is)l>) ->^D^^->;P]-2-(p- W7)VjrU*^)V 

PYP-5N.F :2-(3- 7)V*n-4- v7/7x^)- 

PYP-7N.F :2-(3- ~>7 / y 

PCH-30CFz : trans-l-p-v^M-D;* h+y7X- 

;]/-4- yntr;i/->^D^-t?-> 

PCH-50CFz : trans-l-p-v^I^D ;< h^y7X- 

PCH-3-OCFz : trans-l-p-^^jl/^n ^ h^v7X- 
)V-4- yDh:;k>^D^iJ-> 

BCH-S.Fz :4-(trans-4- ^>5 L ;i/v^ D^^x 

)V)-2'- 7^tD-4'-Xf;Hf7xz:^ 

K6 : 4-X^H'-'>7yt7x-;i/ 

K9 : 4-yn fcfjW-4' -y7;t*7xx;p 

PTP-35 : 4-^ n hTJW >^;U 

ME2N.F :3-:7;M*n-4- y7;7XXJl/ 4- X 

ME3N.F : Z-7)V3rn-4- y7;7XXJP 4- ? 

neM>^/x-h 

ME5N.F :3-^;l/^*n-4- y77 7XXiV 4- ^ 



: p-trans-4-X^^v-^ D'X4 1 >'jl^> 
: p-trans-4-^7 r ^l/>'^n^^r>';i'^ 
: trans-l-p-X^;V^xx;l^4- ^Dtf 



PCH-2 
7xh'J^ 
PCH-7 

PCH-32 

CFET-3F : l-[4-(trans-4-:/D U<K*cis 

-2- 7 ^ n -4' — f fcf 7 i-Jl/] -2- (4- 7 D y 
xx;i/) x^> 

CFET-5F : 1- [4-( t rans-4-^>^;Uv^ d-\^5> 

-2- 7)\,* u -4 ' --f )V t! 7 x x;U] -2- (4- y)V*U7 
x.~M X#> 

FET-3F : l-(2- 7J]^n-4- ZfU\Z)\r4'-^)V 

t!7xXil/)-2-(4- 7)V^UyjL-)V) x^> 
FET-5F : l-(2- y)V*U-4~ ^>^)V-4 y )V 

tfVxX^)-2-(4- 7WD7xX^) X^> 
CPTP-30CF3 :4-(trans-4- yp^y^PA^y 
;W-4'- h'J7JP*D^h+^> 

CPTP-SOCFi :4-<trans-4- ^>^;i/->^ n^\=^^ 

PTP-20F : 4-Xh^y-4'-7MPh7> 

PYP3F :2-(4- y)V*uy3L-)V)-5-7u¥)\, 

PTP35 : 4-^ D tf;U-4' >^)V b^> 

ptp45 : 4-y5 1 ;^-4 , -^yj-)V by> 

BCH-52F :4-(trans-4- ^>^;P~># D's^v' 

)l)-2-yjl^a-4' -y-J-)V\±yx--)\, 

CP-302FF : 2, Z-py )V^TU-4- X F^y7xXJl^ 

trans-4-(trans-4-:/n \Z)Vi/& w\^i")V) >-^7 

PCH-301 : trans-l-p-;* h^y7xx;H- T^D 

PCH-401 : trans-l-p-^ h^y7xX < lH- 

D-302 : 4-X h^y7x-jl/ trans-4- y^DtT 

D-402 :4-Xb4 1 y7xXJI/ trans-4- ttJV 

BCH-3F.F :4-(trans-4- ?U DA^S/ 

40 ;i/)-3' f 4 , -^7WPt*7Xx;l/ 

BCH-5F.F :4-(trans-4- 0^)Vi^^ n^\^-> 

;i/)-3\4'->?^;^Dtf^xx;i/ 

EHP-3F.F : 3 ( 4-^7KP7xXJP 4-[2-(trans 

-4- 7 r ntf;V'>^n^\+>'^) x^;p] ^yVx- h 
EHP-5F.F : 3, 4-y7Wn 7xXJP 4- [2- (trans 

-4- ^>^;U->^7 n^\+~>;U) x?Ml/| ^>\/x— h 
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K<U/ii##:ftS 5* 6100 $Ok^> H-frV*»*lPBI 5^ 6100 ^Ay 

250 250 
(72)5B9i# 'VH^fl'h 75 A (72)389!* irft 

MrysiJMtfnii — 6100 $oi/i^> H^f!y5g»*|pii 5* — 6100 ^;ua-> 

250 250 

(72)»9I# fBffl & 

K'f yig#P#*IIH ^--6100 ^;PA-> 

250 
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